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(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce interference 
from other transmitters and other receivers by calculating 
an optimum weight vector for optimizing the 
signal-to-total- interference-signal ratio of an antenna 
beam based on data relating to mutual interference level. 

SOLUTION: The weight vector for optimizing the 
signal-to-total-interference- signal ratio (S/TI) in antenna 
output is generated, based on the data relating to the 
mutual interference level. Then, the optimum weight 
vector is stored and used in the same time slot in a later 
frame. Then, the S/TI is calculated, supplied to a cell 
controller 25 and finally supplied to the other cell 
controller inside a cluster as well. Simultaneously, a beam 
formation electronics forms a beam. The signals received 
by the K pieces of radiation antenna elements are 
multiplied with the corresponding components of the 
weight vector by a multiplier 42, the total sum is obtained 
and a radiation pattern for optimizing the S/TI in the 
antenna output is generated. 
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(B) SulB^Pg (A) (^:^oV^Ti^^m^i^f::7^-^t- 
M« -» - M^^ "» ' - X« YconJCYO. 



* [a*«4] irJiB^pg (B) $^(^. mJlE 
[^2 6] 
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20 -5 6 V ^ fi-^ ^ BfJI^ ^ 
[^2 7] 

W<k) = w<^-n . JL« Ycoiu(Y')conj(S(*^ 

[ic2 8] 

A = l/[l + ocoiij(Y')UL Y-M»-»^-U« = 



U»conj(S(^jX S(*^-[S,(4j) Sa(»|) ... SrC^j)]'. 



conj (S) JiSOa^^SlT^fet). 40 



T^(om^^U(om%<oi^)^.~t^%(o\z.n\^xm%^ 
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(Dmm^m^tirc:^m^Mft^~t^mimT :y >^y 

J>^<D±u—-:f\z.m\^xm\^VtiilLm:^y'i^^y h<OV 

fSiEy :^hi^:$s\^^xmm.^thfc^x(D=f^M:^^h<D^m 
xmrnm-mm uy-^KML.xm^mx ibtLfcm::i^m 

(F) mJiam (E) {:::iBV>Ty h^ixfcHufEffifS 

[000 1] 
[0 0 0 2] 

^ry^^^^c:ffiELTl/^^®^fflo^^g^i-^^tp^>-<y 
mm^Mi.x-^-^fp^^mm't^o fwlv';:^7^a(;i# 
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\^(D^<ommM\cx<:>x^^~r^o 

[0 0 0 31 FWLv-^^^-rixt^. i/^7^A<^tg;^? 
it (FDM) . NF^J^fll^aft: (TDM) 

fil^fiT:;^-^;^^. (CDMA) ^(D::^^^*iJffl-r^o m^E 
T*(i. ]^j*pri^/.ftg;^;. i:v^5^S^^^'^b^i. CDMA-< 
— <Z> F W L V ^ X A ;6 5 T D M & 1/ F D M 7^ J: 19 

ti^m^^-i. TDMxofFDM;d^ mm^^nmmyT 

^^:^m'^:i3X't7\^mm^riX\^^^<0\cM\^. CDM 

20 [0004] 

l^mf)mW:\^^o tir^Wm\ \^i)^\^f^fi^h^ cdm 

J>^t\'tn^^i:^tiUmf)^^^~t^o ^\^. CDMA-<— 
[0 0 0 5] 

^^tstm.wm(o^j^-f)^hm^^ixx\^^^o <^^<Dmmm 

[0 0 0 6] =&>5r(7)Sife^(c:ji. ^*(hJ^--C>T ^ 

my^\f-j>^Rnmmy^^yh^\^^x^mm'r^'^ 
\z.m-3\^^xm^^xhfy^^o P»t^^E-<tbf^. ^(i-f/^ 
50 ir/urt^U^-fe/u^<7)^coft!l<^ii{t4^<Oiffi*(c^eEg-r-5S 
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\c^^:it:b^h^xnfj:h^j:\f\ 
[0 0 0 7] '^/i'^<D^^m\^^^\^^Xf^m^ ^ 

m - mMm^m(oii^mRx^^± ^ it « ^ v;^ 
CD i/^/u \z.m ^ mm^^tj^:^^ m\z,^.^'f—^ 

[0 0 0 8] S*{;^i:S^^[H]«^-^(Dr>?^ir;:^^^ti. 
^th^o -^(Otzi^^ :^mm\^^^^i^^'rJ^\c^\^^X\:^^ 

X. ^m^<Dmm:^^^m^tLf:i^mmmhfzy) 
^xm'<^^(omm(o^^mfy^^.^\^'^\\^\^. 

[0 0 0 91 S8*;e^^^co1^— i^;^il*;d5^(:fAttibtv^ 
[0 0 10] 

<omm\\t^ m^o:>m^-f'^y^t^hm^^f\^x\i^^'^ 

W'&^fx^X'^^^ioVyxy^fiiW 
[0 0 1 1] >^^9g{c:tSoyc:B#:J>SiI#^m (TDM) 

(FWL) i/;^7^i^ji. 8^3fEftJRj;i 



(4) 0- 1 9 0 5 6 9 

6 

/K0 5'*P<0 3 0;i5iai (::^^i^TV^T5 a, ^ h'BtXf^B 

[0 0 12] Bfjai$tbfc7^:^?[^^v^5ir/i-cD?f^<^(i. ^ 
10 ^/i-- 7^ A <oW^mi-WS\ \z.% ^ -SAW Jf^^KT* 

[0 0 13] m^(D'\^/u\a^^ ^^i^ms^t^ti^mm 

20 a, 5 b&0^5 cF^t^SOCDSS^l 5 a 1-3, 1 5 b,_3 
^U^l 5 c,^,<D^f)^7r^;^tlX\^^^ft^^ m^\^^h^^ 

[0 0 14] :^mm\^^^^FWhi^::^TM^<DwiJ^^tlX 

Tv^^^i:^i. mm^i^a^^Mfi^mm^t^^x^^Vo 

^ T >^ 7^ 4: L r V ^ 5 o 
[0 0 15] *^^CDM^bV^^jEfe0i|t^*5V^rt*. 

cDffl5fe^Dr>-7^■^^^fe^ffico^t^p]^4^^brv^^o 

tt f> CD r ^'T- -^t^ r^t^ ^ S co^^T- So 

#ffi*<DT>■7^:^^i. ^th^*tL>^jt^ir^mmmi o(DT 

40 [0 0 16] /^:W*ffl*C^)^^(-*5V^Tl¥3ZE^tLTV^SJl 

lifiK^tLS tf-^{;^(i. H-i^^Rifcf .(;i*5V>Ti^*i 

5 dw;5>-ib<DiSi||^Sfsi--5" Sfi" -tU^^'' T y 
$?>(C1. m^i^lK^f 2J;i*5VNT*g^l 5»-.--tS^^i|| 
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\^^:^ (TDD) ^^fflv^^r.^ t>^tg-Trfc^o " 

^" ^v^3*SMJ^. *:^fflS(-*5v^rf^. mmm \ o^ 

[ 0 0 1 7] I§I2 ^^^oV^T^^. 5 0(^*S^ 1 5 d ^loi: 
miB^nti:ofc^(D3^(Dr-/:fV tf— 0 d 
1-3^ 3 0(^^5^ V:^^ tf— A 2 1 di-3;05^^tLTV> 

[0 0 18] t^^JZ^l^i^TV^SJ:5^-. >^^egfiTDM^ 
fiJffli-'5o J:oT. |g|2ti. *:^P>g{c:#.STDM-<— 
CO F W L i/;^^ A(7:>fb{^^P#Pfl$S JbcO— ^{;i*5V^T^ b 

^:/yu3 i^e]^-rs@6^. ^-i^msmu^^sl^t»^3 

2 ^^«-rS " n- K" 3 3 ^W^-t^ S 

^t^Ti/^So ^1^— ^3 Otiil^^S'^ y #(7>i^)^P#F^ 
T% :7l/-A3 0S.O^B#F^;^a h 3 5i^f:ii9 {^fJip 

[0 0 19] 3#Ffl^n h 3 5i(^r^|;c. T ^/>^y 
5^ >- y If- A 2 1 1 5 i^CDfta^i^l 

w-rso b;e^^L/^;i5ib, i}#^<Dis*{c^t-s^5^t>>^y V 

1 5 deiriim LTV^S>$^^>vy tf— A2 1 A^BlO^ 

r ';/::?^y tf— A2 0 dl^^urv^s, <&^r. 

^ 1 0 d ^iS^l 5 d7. 1 5 da. 15d,^U^15di 

[0 0 2 0] iffi^. SS3Sl5{^(i. illSftl^HL-C. B# 
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[0 0 2 1] #ir/i-(c:o$imB#|ci" Ti5^7^>f>^'" X^fU'O 

i|5^^;^sfeo:^c^-g'^;l:^oV^Tt> b x T<i: 19 ^^ii^/^$v^o 

ibt^>Kffl:T^tg(^/^S^|gtit>fcSo $^>{-. -^o<fc5?te 
^[Hjigf s@6^r% 7N^fflt;iLT*5<i£:.ii;55fes^^t> 
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20 [0 0 2 2] ifmn(r>m%\^^^%mm\z.^\i^x\%. 
m^nmt^^hf\.x\^^^o i^»i^^sri(^j:oTfBJ[ 

^^c?:>®JSil;^5ffi^{l^^ttSo b;ei^L/.?;05^. l^ffl^ggS 
r t{^J:oTfcSfficoP«^M;d5^DSo ir/W5 
co^^:&f^n(^B:seSf^rfl;a^ii^-rs;^n vf^<oi1— 

[0 0 2 3] JilB^^Sati. '^J^^=^m<Dm'^X\'Xt^\j\ 

(Dnm^m^^m^M.-^xmm-r^n^'&t^h ^ . ii^-^ 

40 i^(c:<K^-rs:^ t-efcSo r(Dfl|c?5T:7^cr^^^gts 
t. ^^i-'-^/^^i^^^Kjtii^^t^Sr irtd/^So 
[0 0 2 4] *:^igt^^S" ^^^S«J|5BU:t" FWLi^ 

fcm^^S<OlE2:®:1£:^g^^i-S/c^?)CO®;^J$^i^^^^A/T*v^ 

v^4S*fi. a^;a5/^$v^^gS^W-t■S^S*J:'9 t J:"?:^ 
#v^m;^T*il^{g'rsr i:^?i£i^^TfeSo l^^it-. fs^*^ 

fia^SK^w-rsffiTS-^i^fi-rs^j:*? t»:^t/cf 

50 m;^^i^fit-So 7^-^5^-<"--:=^{^fi!c^U^Hff{-BibT{t 
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[0 0 2 5] ^e>7:^-5^^s0iJ{-*5v^-c^^. mm^ti^m 
v-^f^ T- A ^ n^th<Df^^ *D V ^ T ft L r V ^ § 

[0 0 2 6] V >^:^^mn^ti^&^m^mmm;h7^}m'^ 

[0 0 2 7] ^^V^/H*. -^cr)^^T*ri>^7^^:/-T?fe 

^-r^^i^. t-. mm(om^^i\.^^km^\^xm^'t 

[0 0 2 8] -^tttClBiabT. V^<O:e>^C0S^ LV^^j(fe 

^^onmx^>zfv?^i^h^f\.^o m^{t. m^^ti 
^w\i^m-'<o^m:^r2 h7^mm^ir^:it:^^^'^mx 

fo^^-g^t-f*. (gl/-b^-^{k^*t-^2O(^0#rfl^n 
[00 2 9] i: LT. t> L < (iM/S^^^^b^O^^ 

mx^^t{^X^X^iy':fV;^i^h^thm^ho 

m^ir^b. t\^^o^m^mm\^tch<oxh^o ^kdxo 

^y-(Rayleigh) :7 

i.xmmi^xx^^^xv^j^m'^ii^m^m^x^ho m<Dm 
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TDM^— ;^(DFWLi/>^7^At^, ^ CD J: 3 ^c^lg^^^nl 

10 So 

[0 0 3 0] i:oT. Ti^^T^^ >^V^«*1 5(Dmt*. -t? 
v'^^i^IiE^t^. ^\^xr^'r^>^^:i^m<^i^m^^^th^th 
;='^^S!j^-rS^^^. ^U^tf-A2 0S:t^2 lfi.I/B#P^ 

h 3 5i-T^#Ji9 Srs^;^^. I^i7{^^ 
Si^TV^SJ: 5J-^ -iryuri v h n — ^ 2 5 JzoTHtr 
20 ^tl^o 

[0 0 3 1] -fe'/U':=i^ h a — y 2 5 t^. #>5r C>-t/W 5 (D 

»t-'5^^^^i^/.f< bTffi^(D:fe-feT*^>':ry 

[0 0 3 2] *^|giC?^oT-fe/^^ V h ^;5Sffl*l 
tei^StvTV^S, 1 0 1 (c:^^tuTV^S J: 5 t-. ir/W::i 

vhn-^2 5tt. 7^:^^Lri^-tf;^ 

1 ^g{ti-So -^/l^=iVht2-^2 5fi. 103 
40 [0 0 3 3] r rT^$i^TV^5Sl^fe0iJ^^^b^^/^T^*. j® 

:y h(;i*5V^TgEI;i^^^HTV^'5te<^Slfe^(-J:Sy > 

[0 0 3 4] iS§]/^r :y:^y V^;^5^U>t0^tV7t#'g^(^ 
50 ft, V h P — ^ 2 7ft^(^4S^t->*^b-Cig§]?i^ 
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h^^mir^ (10 7) , 

[0 0 3 51 i9ifi^tb/c" ^^w-<yw" S^^tg 

[0 0 3 6] ir/W=3 V h ^ 2 5;d53g^/^^!> V 
/c(:;e(^o;rcm'&t:i(^. 1 l 9 {^^^ttrv^§ J: 5 

(;io/^^S5 CDMA^— >^coi/;??.7"i=s t^^j^^^^^^-efc 
[00 3 7] Ty':f^)i^^3J^^^>3:y^:^rj^yVi)^ 

m^\^. 1 1 sid^oVNT. ^(Dm^'^xtm^^tx^^o 

[0 0 3 8] -fe-zU-n^/ h n— ^ 2 5 

i>K m^Mm=^»m^h: r s/t ) ^m:k\cir^ 
^>^(^>/!>vy lf-i^2 l^U«T:y>^y >- 
^5'l^-i^2 0^" Jgfig" -r^o ^(D^mWhtX.tcTyy' 
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y f — ^2 OcoJtr^tt^^^ — ^13— :/;6^e>fe 

^7 i^— A 2 1 oSctt^-^^— vtcifi. 

5*S^l 5t:i<fcor^{t$tbSfi#^^SS'r^J:5J-^ 

[0 0 3 91 |g5(i. If— A(7>;^tt^'?^ — ^^ij^^^bit 
^,??-§-AZ 1 - AZ 6{cJ:oT^^nTV^^6o<Z)::*-:7 

:/n:yhf*. Sife^c^T -^/T^y tf— A 2 0 coSc#t^'^^ 
^ — V(e:J;oT. A Z 1 - AZ 6 {;i{4gL 

20 TV^-5 6o(7)^:a6^J/^^#2i;5^^^^#^«(^||v^^^^t-§- 
[004 0] if-A?f^^si4 0 \z.^.^m'mftm^'SLam 

fe«?*J{^MbTf^. ^{-1^1 2-1 S&t/l 7 - 1 9t;iBi 

[0 04 1] -t/i^n^- h ^(i, mfjiE^tLrv^^ J: 5 

30 ^x.^ixfc-fe:/^5 c^-fe/l^rn^ hc2 — ^ 2 5 ;^5flil(^-fe/up^ 

[0 0 4 2] ^(D^^^i'^^^mmwf>m^^hin.^m^\^ 

[0 0 4 3] »^t~^iryU5S:U^pgi-5-fe/U=':/ 
50 /^PSi-^-fe/Hi. iRF3£<0-fe:/K ^J;tJi-fe-/l-5 c . 
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[0 0 4 4] '^m^i^^^^mmo^^^^yv 

[0 0 4 5] m<Dmmm\^:t^\^^X\'i. *^^fi. " ir/W 
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/i-f^ilff ^ffl V ^ 6 r <»: ic: J: o T t>;^^?^ tiHlffe ^ 

[0 0 4 61 hmV'^Xl^m^ff^^o^^X*t/i^ 

(c:tf-A?l$fig;H-©ffl{-tr-A?»^^(fe^4 O-^^^-r^-r'- 
1^1 7S:U^^l^t)^2{;l^$tbTV^^J: 9 

or)-&/up^Su^^<^ ^ ^ ^ f^co Hitgtt(^ o i; V 
^ coHcoffla^g^ i/-</u{;iM-r ^ y^- ^ ^ W br V ^ s 7^ 

7^ A c^^^ (^i?/u<7) ^ ^ ^ t^S'J® CO (^"Cfo ^ 

-57^— ;^4 5(^]^M-T?fe^o f—^^—y^AS 
fi. #S^^1 Ot^ffig-rS^Vt'^-^IElg^^^ b 

20 Vt'^-^5^g5lit#^^ bT. ^O-T^y ;^>'h^tt#So 
[004 7] ^T(^^ 1 SU^^ 2 (i. 4 5 

(^«£^«fi£0^^^bTV^So ^1(*. X— d?^— h 

y ^>^<^«E^B^^bTv^So 
[^1] 
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[0 0 4 8] t^^i£t^^tVTV^-5 J: 5 t-. h — 

V^^o " tJ'^^^F^" ^(O-^/l^^^ 

-^;d5JlbTV>S^?;^^P^(;r)y «:«t>bT*5t? . 
[0 0 4 9] *l ^:l^^i^TV^-5 J: 't — '^^—:^ 

^^bTVN^o m-^U(-y ^^tLyh^tgtt<D$>^^-^r 



40 ■^<^^^;^^C0**^-fe:/l-rt£OnFcy V^^-g-tP. 

<Di!:^y:^^P^<Dm<o^x(D])i^i:^tmi^^nx\^^^o 

[0 0 5 0] *2(^. Il6(;i:^$ttfcy 
^^x^i5'(;iJS-r'5ir/i-5 f ^U^ir/u-S h^^brv^^o 

-fe/u5 f stfe^i 0 f ti^mi 5 f »<bcorfl<^)y >^ 

1 5 h,<tC9rfl<^y VtJ' 4 9 ^-g-Ay-XrV^^o ^^srcoyv- 
^50 ^fi. 7='^:7^Ui5^^»jf^. -r?'cC^P^>T:y:7^y V-^&O^i?^ 
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[0 0 5 1 1 ^J^@«)T% m2{C^:^thtiv^-^^—:^ 

^-tr/Uf^y 0iJ;^f^y 4 7. ^Brtg14(^fe^^ 
r-^^o yv:^4 9(i. -^tb^^t^i^tT^feSi^ 20 

y>^^F^y v^tfD— «?ijT*3b5o €-y v>^^icBi-r^4o 

[0 0 5 2] H— tci, -tr/U5 f t^coy ^:^^4 7 ti, 
5 hf^(Z)y 4 9{^:i:S^^^g(tSo J: "9 f^^t;ij£E 

T>^:7^y >':?^4 7{c:KLTSm^l O f tc^^^^ 
X.'So ^!j7vy ^^4 9T-(^)Slfe^l 0 h;«i^e> 

y 4 7 brC* 1 5 f 2o(-^i^^^-^^^o H— 30 

tc, -fe:yU5 hp^coy 4 9 , -|?yW5 f P^(7)y 4 
7l;iJ:^T#^Stt-2>o i^lffll-i£&-<ii.f^. r:y:7^y 
V-^^ 4 7r'(7)dS^l 5 f 2o;5^^(^ig{f (i. #M#-^5 5 

(Dmmmi o f ^^^^(^i^ffti. #r^,#-^5 7T^^ttr 

i$^^>vy >^4 9tcHbTC5fel 5 hate 

[0 0 5 3] ^2f^. -fe/Uf F^c^y V^:^ 4 TRV^^^:^ 

" y>'^ (h. 3) " (Ot:i^\^7r^^thfzm^<0 2 
OCOrnVhyt^. -=eiX-=ettT^/:7^y V^J^ 4 7S:t;5i5^»^>' 

y 4 7 {;iSi urir/u- f (^:*5v^r^^t ^^i^^^t^-T 

{iS^^bTV>So ^JCcr)2 0Cr)^>- h y . 4 9 U&U^4 9 

Dti. -=etb-^*tbr 5/>^y 4 9&u^<5^i7>'y 4 9 

[0 0 5 4] ;*i:^eg<oa*LV^IIJS«^(:i*5V^Tfi. "f— 



[0 0 5 5] mJi£ESttTi/^6i: #y v^^tciglL 
msRXJ^me h D ^^^^thX\^^^o m^^i^h 

^^ttrv^^ J: 5 t-. S±fe^ 1 o f If— AcoBfen 

^^4 o(c:J:oTfflv^^>tb§o -^^^i: 5 ^'cC^-^tiifi. -ir 
it^^S^^mb. ^tt^iSei/cCtr— A?i^fife§§4 o{:i#t^ 

VfktV.X^mr^fz.m-^ ^/\^}h^^(DMtL (\f—M. 

Ol 5 f 20<O;^firT*fci9. AZ F 4 7 lCj:or^^$tb 
[0 0 5 6] J:^4 5 ^ y fix 

"fm^. l^7^t/|ll8{;i^$ii.Tl/^T«Ti-IBiifi^;h.'5 

[0 0 5 7] ia7(i. ^^^v-y v^^#^ao^i-^;^& 

/i^^h^m^i 5i{:i\^\^x^i7>v >'i^ ^"^^Wcm^ 
^<om&{cm\.xmmmi o{:i^ox±^i^in^}:f 

y<^ — >^" (0}f—M.Xh^o ^f>l-> 
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-z:?^ 2 0 5) o 

[0 0 5 8] ^i^^\cm't^m^<D^mm^^m^^^ 

[0 0 5 9] #-tr/P^>-hu — ^2 5 . ^)^a!I^cD^ 
[0 0 6 0] 5/:?^ 2 0 9(c::^oV^T^^. mmm\m 

(:/n:y>^ 2 11) , 

[0 0 6 1] -=ecOir/K^>K^i^Tcr):^r> vy 
coir -5 aiJ^;^s p*^r ^ tttt ^ o 

[0 0 6 2] r^^y^y >^^^^SJ^coM^Lv^^ife0ij;a5 
I^Sl^^^ixTV^-So 2 2 l(c::^$i^TV^S J: 

" :7'^>r'^y-fe:/^" -t?fe^ir/W5P^co$Sg*l 5i 

-/^ 2 2 3 l;ii¥oT. :7^^>r y -t/l^:^ ^ 
<O^Tc7)r :y:7^y i^— ^2 0;^)S. mllEill^f OF^t;i. 

[0 0 6 3] •:fy4'^V't/\^^^ts^^:^^\^<0±/V'=^ 

>^ hn-^^^^-rS (>^n 2 2 5) o *5e:/n3 o; 
2 2 7(c:iol/^Tfi. >^^-r-vy •t/i-F^^^^Tt?^®*;*^ 




(10) i|#P¥^l 0-190569 
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m-t^^O\^m^^fh (:/n:y^2 2 9) . Sftii&CDm-^ 

(^«-«*l 5;d5SJi^^i 0^{;iiimL^^3^*T*K^^ 
ttSo iJcv^-e, >^C3 2 3 1 (c:^^i^TV^^J: 5 {c, 

[0 0 6 4] y"—^^—::^ 4 5 h T^tltc^/l-P^i^ 

(^Sifi^(?:>r v-T^'^^^ffii-'S r <b (c: i: o r ^5^^ tb 

y :^^S:r;^^i^7^y >^^^taS?'c^oyc:)l^fs^^Sifc^fflv^ 

[0 0 6 5] mMmj:mm^h. ^/i^n'^^<D:^m^m 
mi^^h^^hf\^tz.:)om^^^'^^x\^^^. i^mt^hi^^h 

:^^(Dm±^<Df:Lmz.^ m^^j^x\^mn^x\^f^\^^tm 

h^^m^m\^x^mt^=^wm^(omm^\^(Dmm(o^ 
30 tt^sj^-r^ ;n t \^m:WMx^^m^'^-h^o 
[0 0 6 6] bv^||^fe^J^^:^ov^T^i. 

[0 0 6 7] >^ 4 5 tCj!jnx.r. (0^/U:=i 

y;^h4 6t*. ^<?:nr/u(OM-r^i5^^;^:^rtco^T<^5r 
40 >^7^^:/y V'^S'. r :y:7^y v^S^O^^/^^^-y i-'^t-ML 

6) >^ \^i^-^M^^^xm^^f\^^=ew^nm 

[0 0 6 8] -feyu^i V h — ^ 2 5 

50 ^{z.m^s/T i^n^-t^o -fe/i-^riJ^T"^ y^y >^ 
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(0 0 6 9] 1$^(^iryPCOir/i^:3t>^hP — ^2 5t*, ^ 
^S2^:fl^bT. ir/WF^(^ffl5|c;d5i^ff ^^Ti-s:::^^ 

a -/>^ S 2 Pt^l^^ixTV^^ J: 5{-. y h4 6;^!^^^ 

Ufi^ii*a-r^ 12 7), -ir/Pn>-ha— ^ 

6o ^tb{::/S^LT. rnvbn-^fi, m^<oy'x2^y^ 
S 3 P{:l^$ttTV^^ J: 5{-. y h 4 6F^(7>^:x b y 

tf^b :yi5' 1 2 1) . ^J^^;^^P^(^fdlCO^>' ha 

[0 0 7 0] ir/i-riV b a — ■^tl.^ttS 2 PRXJ^ 

iir-Sr (>^'n:y^i2 3) o ^(OUco^ 

I ^^tf^L-r^o f^^i^l. n V ha — ^til^— ><.a -/ h 

h {y'ti 1 2 5) ^ ::i<D^m^. j&f/c/^y 

bT. yJ:^^F^<Dffi<^-fe/U^ V ha — :y:?^y 

Tfi. y^'Vy tf-^(7)S/T I OilSt^lMbTfi 
ffico-fe-yua:/ h a — ^{df^ji^Li&v^ :i<^::ifi. =i 
>ha-yP^<07^-^:7a-^£r^J[5g-f ^g6t|-efcSo 



(11) 0-190569 

20 

[00 7 1] ^j>^i^i)^m\\^t\.fcm^{^x^mh:^>x^ 

-fer/W::! Vha— •^/i^^f^M^^miM^mrT't 

-r^m^c^ ±/u=i>hx^—y\±!$^^m^ft>\:^xmrcf£y^y 
10 ^m^^w-r^o 

[00 7 2] ir/W:3 V h a — ^ti, -feryUp^oy V^J^tCl^ 
^s/Ti (feSv^^^^^DiSfr^) ^th»i-S^(;ifi. 

^^mm^^m^^^^-^^m^-^x. ■t-?^=ct?^>^*^j^^p 

i- -5 y 5/ ^ ^ ^ ^ 1/ ^ If — A ^ffl V ^ T# ^ tbfc t» (D 

[0 0 7 3] [^4^;::MLT]^^;l|ai^&^tbTV^^J:5(-. 
i^— tf>?.S*;d5Sft^tb/h^-&fCti. ir/Wri^-ha — ^ 
20 2 5(^. ig^?^^;^P :y h ^^V^ffl-lir/c^-^tilf^. T:y:7^ 
y tf— ^2 0{^S^f;^a :y h. >5^^>i/y tf— A 
2 1 :y h. ^^th-^nm^^^X^^ ir/un^/ 

ha — ^2 5ti7^— iJ'^— ;^4 5;5^^(7)tt^S:TJ^T^y^ 
^:f])i^i^ 4 6<D]) :^ h^rco@6^cofcii6l;:^(Jffl-rSo 
7^— >^ 4 5^i}^r^7^^:/y >^i^ 4 ecD]) :^h\^ 
^uiaKEbfccD-e, ^T. -fe/u^^^ h a— ^^sr :y>^y 

[0 0 7 4] r y:fV h\z.mi^x\^^ ±/u:=i 

30 >'ha — f^-^m:^^ y h3 5i±<Dmm^nfc 
h<^ji^14^ifc^-r^^f-fi. -t/Uriv-ha— ^2 5 

?l^^^4 o{;i^ or pit^T-fe^;6^^#^-r^o 
[0 0 7 5] lasci^^ti.Ace'*— ^ p 1 (?:>J; 5^c^^a — 
:/<^lf— ^ ir^P^-ferv h:^AZl-AZ 6{::^^tvTl/^ 

<oit^ t\^^ oM^x<D^^m&<Dmm'^m^j:m^. fi^j;^ 
(^r>"^-^(Difes6^/^gfi^. if-M.m^^4 0ibmm^ 
"^xv tm.^x^^^^T-^m(omm. ^^-■:fi^m'r^^ 

If - J: o r ^ e tvT 1/ ^ S ft lb o T V ^ 

^ivlt. {tLmRXfmiS(0 Ky :7 hn. ±^:^th^y y^- 

50 ^^h. T:yT^<DmmR'c/m^mm^tmiE^m^ t 
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^-t^^tfi^^mxh^o 3 5 d b i:^/^5fa^ 

[0 0 7 6] <toT. feSllife^?iJ(c::JoVNrt^. i?/L-n>^ 
ha"^25f^, ^i^&^cr^Uv— >'^{;i:foJt6S/T I CO 

^tLti=f^m{^m\^xm^M\^^'&^n^o tth^p^. y 

[0 0 7 7] S'J<^IIJfe^{C*5VNT(^. m.'^^^fz.J y^ 

fi^-<^ h/u" S/T I ;d5tf-»$tT. 

i- 6 5 S O - V? V ^ flF Wi- S ^1 i: 5 ^ * b V ^ 
[0 0 7 8] 1 3 3(c:*5V^rti. -ferywriv 

^13 5) . ^(??i?*Ji}g§^tb^o ^tti^A^O^-g^t;! 

nwfim<o>^uyh\z.m\.x^m^i^^ k-f^^y^ 

1 3 6) o 

[0 0 7 9] tf-SL^ixycS/T I t^T^Uyi^BJVY^'ik 
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13 7) „ r(Dr<!r(i. ^^>^:^P^cDt^TOTi?'y"^^ 

Tjcy Vi5^tcMbTs/T I ^nnu-r^^iti^xoxm: 

(^ffysi^cfSl^fitt*. 1/ ( [SJJ /S + J„/S) T 

10 ^tt/cs/T I ^^w^mmm^m:^x^it't^m^\^}'i. 

[0 0 8 0] ii*D$tbfcC^l 5(DtiL(D<^^^<DmW^ 
n^-t^m. -t:/l-ra:/hn-^2 5(*. fdlt^^Sftb^ 1 0 
;65ffi7tQ 1 5 iCO^^?a*^S/J^(;^i-S ^ <t LTi* 

^t^-T:feS;!>^b"CfeSo i:oT. iryu-n v h a — ^ 2 5 
20 >^y A^i^gfit*Sl^Ha(-iI;!lD^ixS 

>^y v^if-A2 o^^^b^-^sritcijcoT. 

[0 0 8 1] -/^ 1 3 8(c:^oV^T^*. 

30 -^lilfi. r ^/y^y V^;;^n 5/ h;iS^o^^o/cr ^{C/^S 

(>^n 1 3 9) o ¥-^sv^^^s^^®(^y 
-5 S/T I yi^ B /i^ YmMmx^^m'^\^\^. % 

6) . -^(T^N^Pfl^'^n b{;i>^SS/T I :OSffJa^^tl.TV^ 
[0 0 8 2] ir/Un V hn — ^ 2 5 ^ y >- ;^ 

40 ny Y^^m.-r^mk^^^nm^nmc^mi^Mff't 
So mmtti:otLm^:^^yv\^m\^xm^<Du 

[0 0 8 3] <^ffl^/cCoyc:;^n :y h Ci-^-S Uv-— /^(c:*5 
50 \')^^9'^f\.fz.S/T I ;^5;^U:y>-3/UKffiUAJiT*fcS 
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Ti^n-ff-r^o iii^m^m^i^}'^. ir/u-nvht^-^^ 

[00 84] :^T<7)tfgL^I5lt6!f (i. j®^/^;^ a :y h M 

^mti-t:^ ^ y ^^^av^t^ \.f:im^\z.\^. \f-j^m^ 
[0 0 8 5] ^^^x\z.m&tt^<^m^fhti'^—M.m 

[0 0 8 6] ir/Wri^-hn — ^2 5fi, ^^—J^^^^ 

4 0 tci. t^-A?^^(ri£i.ii^ ^n^mn^j:mn^m^ir 

(i) t^Ml 5,(D^{iL; 

(i i) (^c3-:/{-Bibr®J^^tbfc) fBligt--^ 
(i i i) #ffit@;^:7ir5/ h:^(:i^5i^fS«iIEofS^ 

(i) SS^l 5i<^):*r{4 ; 

( i i) " y '^^r^^ h" -r^^tffiffl^J: 

(i i i) _hlEy h+<OifeT(D^l^ai(;i^S. -T^— 

[00 8 7] ^;^(D»«'^'^i$^-i/cotf-»(*. ^(r|a^&^ 

fit" :$5*iK/ce^^ti*p^iSK^{^<fco-r" ^K^si^^ag^ 
r*fe-5o y^>V >i^y^-M.m^4 0{^Mi. 



(13) It^m^ 1 0- 1 9 0 5 6 9 
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v^s/T iit^wuTi/^So y >^ Acii^^s-r^^s^^ 
mm^m^^^. v:^i^A<D:^m{^m\^x\'X'ji^i^B<D 

T*3»?. T:y'r^^%\^^\^X.oxmU'^f\^^h(OX^^ 

[0 0 8 8] ^%<Dmm^. m^^^ v/\-^x^^, tt- 
v^Tl^— (^ff#rfl>^t3 h 3 54>-e^?ijffl^tv5o A 
^s/Ti-m. =^mmt\.xx:^^^^m^^w<Dm^^ 

[0 0 8 9] tf-A?f^J5fe^f>^f*. 1 2 - 1 5 t^Si 

— ^^^i^t^wM^tL^. m^(OT>"r'r\z.m\^xh 

[0 0 9 0] 5i-N(^gflH$tbTV>^TV-7"-^ 
fi. /h^ < . ^mx^oXf)^-:»< V—/Uf)m^Xh 

-So 

[0 0 9 1] fe^|gifS^J(c^ov^T^i. dgg^corv-x-^t* 
2o(o^-?-yj:i9«fig;$ttr*5»9. ^^-:y^<7)r^Pi;ii5^ 

m\^K->xmmm^mw^thn^-^^m^^-y^^i^ 

40 ^fjim&i-^mm^ f±<^*p ^ ^5 o 

[0 0 9 2] mmm(or>'y^i'\±^ f!&M<DT>T^^y) 

(omm t^- A t Niscosm tf - a ^^^-r ^ :i <b ort^ 

il^lIS-t)^5mi^-A(^, tf-A?i^j5tSc;Sg4 0<^$iJ^T 

m]S:t^\^xm^-''^<D\^-j:.m^i^W'r^o if—^^^ 

3 d B;S^c::^-l/^T. 1 5 b 2 0 acD^ftg-CfeS 

50 5^Ia^iM«{c::^ou^T^i. <t^?$^v^il^i: 
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[0 0 9 31 mmm<DT ^^y^-r i o ^^mR<D{Rmm 

[00 9 5] UT. T ^yy^V tf— m^^^^ — 

»^fe{;iMurf^. =^^wi^iz^^t^^, fh^tci^sv^rt^. 
Sife^i ocDr:^7^-^j^. 1 3 ^;l^^tbTV^-5c^: 5 

Wa^3 0 1 ;!>SFqcoHiS(ci^or^P^IST*gag^tl.X*5 

"9. e^st^i-^^f >-K»>«*^3 o 3^i^v^rrt^e><^Si^ 
mtmn^'i^^ii^<—\^x\^^^. m^^oz\z.\^m^m. 

3 0 3^^4'/L^^;^gag^tvrv^6o V K!^^®^3 O 3 

^^s/T \^^•^^^(D^m^^^^t\z.^ox 

[0 0 9 61 1 2(Dzfx2 \ A 3 ^ tbTV^S <fc 

^Jlt-Sf^— P#rfl;^n :y h 3 5 (;::*5V^Tfflv^e>tb^o v^t^ 
1 4 rtdt/eoT. S/T I ;i5tf^$ttr-fe/l-='>^h 
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/Un^ h C3 — ^(dtietS&^tV-So 1^16-18 

t^yf-J^.^W^^'T^ (:/cr -/>:^ 1 4 9) o lai 4(i. s 

[0 0 9 71 mi 4(Cl;^$tLTV^^J:5t-. K<@(^Jfe#t 
r 1/ ^ >^ h <t o T^fl ^ ixfcm-^ S , - S 

[0 0 9 81 Htf3£l!^tbrv^-5 J: 5(-S®S/T I 

m^nmrt^^tti:<. w^<(Dm^=^^usoi^'^ 

20 ^g^#a^3 o 1 {;iJtjn;tr#S^tT.^o ^(OJ: 5 

[0 0 9 91 ^^i^'j i\zLm'r^m^^^ 

^m~t^mmi5\p\\z.^m^f\^x^^ . ^m=^mmmm 

^<D:^]p\-^<Dmm(DmnM\i\^^^^x<Dm^\^^&^ 
30 [0 1 0 01 -^tt^*ti.<o;^f^-^<oiR^®^^ai<^sas(-JC£:; 

igLT. lf-A?^^§&4 0(^^tt?>(^^rf^(^/ 
40 ^tb^o 

[0 1 0 1 1 SiS?teW;d5^fc^^tt^cm. S/T I t^Wtn 

[0 10 21 7K¥®P^(-*5JtS#7i^^— :?^COi*W-x^i$' 
J^. V\m^f&^X^imtfhti¥.m<Dyi>^-^ ^^^^^ 

lb y i>=^—^ k (;i i: o T Sit ^ tb-5fS-^<7?Mi|# 
ffis. (O) (;iit09-r'5o ^wT% 

50 SR^?5R(?:)4''L^-efc-5 : 



(15) 
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28 



[Sell 



Sk(*) = g(^-*k)Exp{j2ir(R/X)Cos(«.«k ) > 



10-190569 



Al 



[0 10 3] Tu^^m^x-^x^m^ti^m^'m& 

V. = WS(«) 

[0 10 4] ^i^^<7)3fe^/^^«^M;d5#ffi-r^:i^. -^b 



A3 



^ [0 1 0 5] I {;iJ:oT^m^ti.^o <t 

[^41 

^5 



r.i M 



P„ =E{|V„|*}- 



★ ★ [^6] 



A6 



mil ^ ms\ 

P„ = W*MW A9 



A7 



[^10] 



i.1 



I li. 
[^11] 

5^77 . All 



40 



U 2] 



^72 



[0 10 7] w^,7b>^\^^m^ti^t^ Mcm^^^-i^^^ 
mi 3] 



50 



(16) 
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29 



F(«) = S-(«)W«. 



A13 



30 



mi 4] * 



- F(*) 



F (O) f^m;^^lt-efc^?. 1 0 Lo g (F (O) ) ^ 



[0 10 8] ;&r^ (o, 0) (c:*5v^T{4fflr W{-<to 

[^16] 



Sk(©,e) g(*-*k»0) exp{j2ii(R/X)Cos(Bfc)} 



Cos(ak) = Sin(B)Cos(«.»k) 



T^^o 1 6^U?^A 1 7 1 5 



* * [^1 81 



19] 



£/*,B)-EfF^*-*^.e)cxp&"2«(JVX)Cof(«-»,)S&i(8)> 



A16 



A17 



[^2 01 



merage reception intensity 



l/4iiJi»J|£,(«J 



.e)|'sinedB 



^^^■r^r ^{^<J:oTH-^^tv5o Sureau e 

t al. , ''Sidelobe Control in Cyrindrical Arrays'', I 
EEE Trans. Ant. Prop.. Vol.AP-30, no. 5, 1982StJ^Ap 
plebaum, "Adaptive Arrays'*, IEEE Trans. Ant. Pro 
p., VoLAP-24, no. 5, 1976^^#^,(D ^ 
[01091 :^^^^J 

7K^ffiP^(:i46i/>T»iK(:r:0. 5 5 1 t^^ffllS^lr^LTgSg 
^^%x.^o If— ^fi. rtv^^u^ Vha)5-^(7>1/ 

til 2 oa<oi$s^i^i;igfi®^ti.Ti/^So m-^aifi<i>=o 



l!r [0 1 1 01 ^fh\^^. kmn(Dr>y' 

m2 11 

30 2K(k.K/2-0.5)/(3K) radians A19 

brv^5Rtt(?:>^^RttR= 8. 4 0 3 3 ^'CfeSo ti- 
ff ^g^ai^2S¥{-^>S-t-^::i:l;::i:oT®?g$ti. 

1 1 <K>£t-So 2 -o<D^^m(Dm<D'Mm\^. ( 2 tc 

-w) X I yi^Tl^Xh^o i#ecD^l^f*. 
[1^2 21 

w/2+(2n-w)(i-0.5VI A20 

mx^K^iv 1 oco^g^JicD^*^ o ci^^-r-S r ^ (d 

<fcoT^*^tLSo ^rT% wJi2 (2 7C/10 0) i;i 
^LV\ ^A 1 6&U?^A 1 r^^K^lftAt-'S^. 
t!r50 [S:2 3l 



(17) 



31 



32 



Sk(*i) -g(w^-Ki-0.5)(2n-wyF-27i(k-Ky2-0.5)/(3K)) • 

• cxp{j2«(R/X)Co5(w/2'Ki-0.5)(2«-wyi- 27i(k-l6.5)/(3K))} 
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A21 



S : 

[^24] 



g(«) = Cos*(O/2)+0.17Cos*((n'*)/2)-0.0568 



A22 



20 



^ A 2 2 ^^A 2 1 dft A ^A 2 1 A 1 0 (Clft 

fq^t5«#F (O) J^^Al 3;ei^e)H-^§;h.§o 
[0 112] Ni@(^^v^^g^agJ:i9/^-5:^^/v-:7^;65fe 
^th^tl(D=fmmmni' ; J =1, . , . , N;^)^^ 

0) o m^^^titi^mi^^^oxmi^hiv^o ^ 

[0 113] ^v^Tg^^!^(Z)^S;el5WS^^ig^^i^:bi-^g^ 

[0 1 14] iEi5f*. tfjid! ^ix/cr /I- :=fyxAt^ta^o 
Ki^'^^^-r^ifi^-ei 0 om(D^'h<D2m(D^^M:^^ 

i^<^l^gfii-^<t. s/T iitti^^tcit^^^^^M^^Mt^i- 
#■^9 4) o 

[0 115] m^. h/\^w<D§\-w<or^m\^m^o 

M*>=M**-**+ /3*n/c o n j 
M^-"(* (k-1) #@^Dgpg(^*5V^rffi^/^^>ttS^T ★50 



30 



(S 



[0 116] t^^^^tI.Tv^s J: (^Jx.fSS;A i 
mM^mjE-r^::tit. mmit^fvr:i:^W:^m\^^xmn 

A-'=B-*- X aYZ' 
tf£^o ^^X\ 

Y==B-'U ; Z' ; RV^. X=l/ (1 + a 

Z' U) 

[fc2 5] 

/l^-^Sb^ : (Oj) Sz (Oj) ... s 

K (O,) ] ' ; conj (S) S O^^^^Trfe "9 . 

S' (O) JiS (O) <D^m.ffmX^^. Nti" y 
T!^h" ^n'5-<#ii;tJP^;h.fc^#MO^. (j = 

1, . . . , N) ti-^tV^Offi®. RX^nm^r^^t^ 

[0 117] mfi£e^ti.rv^6J:5(c:. 
W = M-'c o n j (S (<I>) ) 
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M<"-» = M*-^»-^- ;L a YZ' ; 
Y=M*-^*-'U ; U= c o n j (S (^j) ) ; 
^=l/(l+aZ*U) ;a==i3'n/; 
W' = M**-^c o n j (S (0) ) 

T*$>^o :^(D^^\±. (3K'+2K) m(Dmw^^i^^m 
[0 1 18] ^^m(oxKim^L\^^mMm\^:^y^^xi'X. 

/^^Jfe^. V= c o n j (U' ) ; M= c o n j 

h /Ht.)ikT(Dm^^'^ir ^ r i t;i J: o xmm^W ^ tb# 

1 . a = ^ 

2. Y=M*'''U 

3. 1/ { 1 +a c o n j (Y')U} 
4 . M*'^"' = M*'"""'- A a Y c o n j (Y' ) 

5. W^=W^'-"- A- aYconj (Y') conj 
(S (O) ) 

[0 119] *5*3^-^ (2K^+4K) m 

(Dmwt (2K^+3K) m<DM%t^*^^mt~t^o — 

^iJ^^^iEl^fet^. *5*5<i:-?: (K^ + K + O (K») ) [h1 

[0 12 0] mmmi o{^^^^^m'^§:m. ^—j^^^ 

1 7 - 1 9{^^$t^rv^'5o ^:f^?>OI^(^:^ol'^T^i. * 

\-f^^^xh^x. :^mm<Dmm^m^-r^h(Dx\^fj: 
[0 1 2 1 ] 01 7(i. 

01 {.\¥mm^xm\'^^^^htm^\^<. ^^^^ 
ifis§4 0 3\^^fh^thm^^n^o mtf^m^4 o a 

[0 12 2] K^Bt^^-^^/U-Cjct 19 J^c^-SNfflt^://!^— 



(18) i^mW-l 0-190569 

34 

^^tb-5o fi^^iJ^ h/l^Wf*. -fe'/W::^ V hn— ^ 2 5(D 

[0 1 2 31 «-tf-i^t::Kbr±IB^Wco^*#^tLS 

'g^^*:4 0 7^{^:i^tti$tT.So «'g'^4 0 7f^. -^/l-rnv 
h^ — y 2 5<DmMTX\ Kfi<Z>^-^^/UCOi-COK 

T2/:r::i^-x<J-:$^4 0 8(;i#fc|&^ix^o T^y>^=^>y<— 

^ 4 0 8 ^i^Rrjm^m'^i^^ o 7 (omtf^mmm 

^ ^-^yOi^ 4 0 9. m:h^m^4 3 3 ^S:i;5^g|5^tg§^ 
i-?^^:b'^v'>'-lrih-n^-*4 3 1 t:^^h^j:^. ^M(0-»'^ 

i^-rif 4 3 1 :^^m\^^hn^:it\^mM^tLti\^\ 

[0 12 4] T ry^^:^' ^^v^^— ^^-V^/W^. 
20 lo^;t'9te:io-ro(^Miicom;^it'H^4 

>"r~r^m^\^x\^^yi>=^—^(omMx^^. it*!^ 

-ro(?:>M<@(7)y-f ::7'i-'^i^4 1 3 Jci^^'.fS/^^^jSi-T^ 
[0 1 2 5] (I 1 8ti. ;*:^P>gtCt2^oyc:#Stf— i^iX^^^ 

^bTv^s. yv^ai-^4 1 b\^^^x^m^f\^tim^ 

30 t^. >5^-r>^l/:^^-y-^'<>':^^ 4 1 3 bTM<@COffi;=^<^ti 
W<— ^5^4 1 S^B.^^t\^^o ^^^l^^l^^<--^ 4 1 8 

^^Ru^nu^^mnmx. ^m^fhf:Lm^<Dm 

tmm. 4 \ « 

ti^n^4 3 iR-a^m^m^^'tfiit>^^^-^^'^^^4 

3 5^^bTV^^o r :y>^^V/^— ^4 O 8c^#-g'^l^ 

[0 12 6] r ';/:7^y >^5^ife^t;?5>S'J«^<^4 2 1 

— y 4 3 9(c:J:oT^^^^tv/cK^acojE3S?SO^ -^coig 
50 [0 1 2 7] r :y>^y l^— AUB l-UBNi:>9/cf 



35 

§§4 2 5\'X^^m^iB^^Nm(0§:m^V^J^4 2 7 (Do 
10 1 2 8] 01 9J^. ffiffl^TJ^^jgr'Vhci — ^cOT 

if (DDS) 4 4 1 ^^LTV^-So ^DDS 4 4 1 filE 
J: 19 ^JcSv-^^-^t^f*. ^iicDr^^a VCL^:^^b 
[0 12 9] }^±<Dm.mi'^. *^K<ov^<o;5^(^^^s^J 

9^ Og^^ff ffl ^ ^ o 
[0 13 0] m^\^. ^^^(^^-5" >^V/w-:7^" 

So r<Dffio^n— xK/i^-i/'r/^^fy XAf^sii#t- 

10 13 1] 

^tO^^^fg;^^ L 7h T D M-<—;^ (Dig 

[So 

tS3] 71 — ^Wit^J^^-ri^o 

im 4 ] h ^—'^(omi^^^'irmtt 

Mo 



(19) 0-1 9 0 5 6 9 

36 

[0 6 ] tBS?feo5t-fe/K;i*5tt S 2 0(D[Hl«^S.r/^tt 

[010] r :vxy >^&t/<5^!>>y 
10 :x h ^^m^^-jomm^^-rm. 

[012] tf-A?g^§g(DKif^^^-r«En0o 
[013] m%F^wm.(n^^^ts\f-j^w^WLmm.^WL 

[014] r>'7^•^^f^;^^^*5v^raJS^7:>^a-^^^.^^ 

tC^-r0o 

(01 5] ^wm<D^\^^=^mt^u^^'t^m^<D\!: 
[01 6] ^i/^^^a^(D^^i^^bfc^^(Dm-^M^ 

g^{I^lt--<^)J^®^^i-0o 

[017] *:^P^tc:t;^5-^^i^^tf-i^FWLv-^7"ix 

0o 

[018] ;*=^0>g(^i(fe5"^>'l^^t^— ^FWL v^J^T^A 

0o 

[019] fifflS:tJ^Si|ii=' V hr3 — ^cor — =¥t-^^ 
30 -\'^^J^^~r0o 



[?5F-§-cD|ftl^] 


5 -fe/L' 


1 0 




1 5 




2 0 




2 1 




2 5 




3 0 




3 1 


:7"y T>>^/^ 


3 2 




3 3 


--i^ CI — K 


3 4 




3 5 




4 0 




4 5 




4 6 


TiJ^T^^yy v-:?^ y ;^ h 


3 0 1 




3 0 3 




3 0 5 





50 3 0 7 iSttrVx-^^U;^ V h 




(20) 



3 11 

4 0 1 
4 0 3 
4 0 5 
4 0 7 
4 0 8 
4 0 9 
4 11 
4 13 
4 15 
4 17 
4 18 
4 19 



37 



10 



* 4 2 1 

4 2 3 

4 2 5 

4 2 7 

4 2 9 

4 3 1 

4 3 3 

4 3 5 

4 3 7 

4 3 9 

4 4 1 

4 4 3 

4 4 5 



10—190569 



38 



m2\ 



[136] 



r 4m. ja T 1 




[IiI3] 



30 



30 


>L ^ 


SO 

















fifiJttfS^'^^ hit's 



•143 



S/T Ift-t?JWD> 



^141 



u ^ ^ 

fl7 



(21) 




<t^mW-l 0-190569 



[114] 



So 10 7 >^t05 



YES 



Mft 



-107 



YES 





iff 'J >^'*ilJEq 








S3ouT 









-tl5 




118 













-115 



-117 



[013] 



[mis] 





311 Jtl 




(22) 



^m^l 0-190569 



[El 5] 




[HIT] 



[1^8] 



J— 



225^ 



2fl- 



227-^ 



YES 




(23) 



^10-190569 



[09] 



1 0] 



tOI 



S/TI*?WH|t 



S3P 

-1. 



s/Ti»img 



fffcO:U>f 



S/T IftJtt 



T 



3 





TES ^ 





[1^1 1 ] 



[l^ 1 4] 



(24) 




^m^l 0-190569 



[0161 



ZD 
IS 

to 

&R (dB) S 
0 
-« 
-10 
-15 





* 


— 










-A^ 




























\ 


\ 

\ 














N 

V 


u 














\ 

\ 














\ 

\ 
















\ 














\ 

\ 

\ 



















» -to 0 10 2D S tt SO 



1191 



46 



A 



(26) 
[1^1 8] 



it^m^l 0- 1 9 0 5 6 




(71)mSA 596077259 

600 Mounta in Avenue, 
Murray Hill, New Je 
r s e y 07974-0636U. S. A. 



(72)^m^ i^vv^-^-r :^:^h^])T 

r^V:^^^m. 07748 
3 




(27) 1 0- 1 9 0 5 6 9 



T?^V:^^^m. 07739 =^zi.-iy^—i^ 

a.-- 385 

y::^7'g'*H. 07722 :::irL-v?^-v? 

161 



(72)^?^# W^/UK ^'<U>'Xni^ 

y:^'g'*H. 07733 :::^-i^-r-v^ 
— . 4^7^A7^/K ^^Y^)y-J^ ^> 17 
(72)^eg# :^^lxrJy— T'yi^ =7^V 



